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Abstract 
Researchers have reported that compulsive hoarding is associated with neurocognitive deficits.  In this study, tests of general 
and working memory, attention, and executive control were administered to individuals recruited from the general population 
in Istanbul, Turkey obtaining markedly elevated scores on a self-administered measure of compulsive hoarding behaviour and 
matched controls.  Participants also completed self-administered inventories assessing executive dyscontrol, disinhibition, 
inattention, hyperactivity, depressive and obsessive-compulsive (OC) symptoms, and schizotypal personality (SP) 
characteristics.  A measure of major psychiatric syndromes was also administered.  Unexpectedly, individuals reporting 
elevated levels of compulsive hoarding behaviour and control subjects matched for age, educational level, and gender did not 
obtain significantly different scores on almost all neurocognitive tasks administered.  On several neuropsychological tests 
(i.e., measures of attention, non-verbal memory, and working memory) individuals reporting elevated levels of hoarding 
behaviour achieved higher scores (including significantly greater scores on delayed non-verbal recall).  In contrast, 
compulsive hoarders obtained significantly greater scores on self-administered inventories of executive dyscontrol, 
disinhibition, depressive and OC symptoms, and SP characteristics relative to controls. Interestingly, groups did not differ on 
a measure of major axis-I disorders including obsessive-compulsive disorder (OCD).  A substantially greater number of 
compulsive hoarders, however, met diagnostic criteria for generalized anxiety disorder (GAD).  Compulsive hoarding was not 
associated with deficits on neurocognitive tasks.  However, hoarding was related to GAD and higher scores on self-
administered inventories of cognitive dysfunction, disinhibition, depressive and OC symptoms, and SP characteristics relative 
to matched controls.  To our knowledge, this is the first investigation in Turkey of the neurocognitive correlates of 
compulsive hoarding. 
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1. Introduction 
    Researchers have reported that compulsive hoarding is associated with performance deficits on neurocognitive 
tests including measures of attention, executive control, and memory function (Grisham et al., 2007, 2010; Hartl 
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et al., 2004).  Moreover, investigators have found that hoarding among individuals with OCD is associated with 
psychiatric states including generalized anxiety disorder, social phobia, and schizotypal, dependent, and 
obsessive-compulsive personality characteristics (Samuels et al., 2007), and compulsive hoarding subjects 
obtained higher scores on a measure of attention-deficit/hyperactivity disorder (ADHD) (Hartl et al., 2005). 
    In our investigation, tests of general and working memory, attention, and executive control were administered 
to individuals recruited from the general population in Istanbul, Turkey obtaining markedly elevated scores on a 
self-administered measure of compulsive hoarding behaviour and matched controls.  Participants also completed 
self-administered inventories assessing executive dyscontrol, disinhibition, inattention, hyperactivity, depressive 
and obsessive-compulsive (OC) symptoms, and schizotypal personality (SP) characteristics.  A measure of major 
psychiatric syndromes was also administered.  To our knowledge, this is the first investigation in Turkey of the 
neurocognitive correlates of compulsive hoarding behaviour. 
 
2. Method 
 
2.1 Participants 
 
    Participants were twenty three individuals (14 females and 9 males) recruited from the general population 
obtaining markedly elevated scores on the Hoarding Subscale of a Turkish translation of the Obsessive-
Compulsive Inventory (OCI) and twenty three control subjects matched for age, educational level, and gender.  
Controls did not report hoarding behaviour (i.e., a score of zero on the Hoarding Subscale of the OCI).  Both 
groups were drawn from a large general population sample of individuals participating in an ongoing project 
involving the collection of normative data for Turkish versions of neurocognitive measures. 
 
2.2 Measures 
 
    Neurocognitive tests included Turkish versions of the Digit Span (forward and backwards), Spatial Span 
(forward and backwards), Letter/Number Sequencing, and Mental Control subtests, and the Rey Complex Figure 
Test (Aycicegi-Dinn & Dinn, 2012).   Digit Span Forward and Mental Control were used to assess attentional 
skill; Digit Span Backwards, Letter/Number Sequencing, and Spatial Span were used to evaluate verbal and non-
verbal working memory.  The Rey Complex Figure Test was employed to measure executive control (copy 
organization score), and non-verbal memory (immediate and delayed free recall).  Note that the scoring criteria 
described in Savage et al. (1999) were employed to evaluate copy organization. 
     Participants also completed the Turkish versions of the Frontal Lobe Personality Scale (a self-administered 
scale assessing executive control deficits, behavioural disinhibition, and apathy) (Aycicegi, Dinn, & Harris, 
2003a), Current Symptoms Scale (a self-administered scale assessing attention deficit/hyperactivity disorder 
symptoms) (Aycicegi, Dinn, & Harris, 2003b), Obsessive-Compulsive Inventory (Turkish translation), Beck 
Depression Inventory (Hisli, 1988), and the Schizotypal Personality Questionnaire-B (Aycicegi, Dinn, & Harris, 
2005).  A Turkish version of the Mini International Neuropsychiatric Inventory (MINI) (Ornek & Keskiner, 
1998) was used to determine whether participants fulfilled criteria for major psychiatric syndromes including 
major depressive episode (current & lifetime), dysthymia (current: past 2 years), panic disorder (past month), 
agoraphobia (current), obsessive-compulsive disorder (current), social anxiety disorder (past month), alcohol 
abuse/dependence (past 12 months), substance (non-alcohol) abuse/dependence (past 12 months), generalized 
anxiety disorder (past 6 months), and psychotic disorder (current and lifetime).   
     Turkish versions of the aforementioned measures were based on the original English-language instruments 
including the Frontal Lobe Personality Scale (Grace & Malloy, 1992), Current Symptoms Scale (Barkley & 
Murphy, 1998), Obsessive-Compulsive Inventory (Foa et al., 1998), Mini International Neuropsychiatric 
Inventory (Sheehan et al., 1998), and the Schizotypal Personality Questionnaire-B (Raine & Benishay, 1995). 
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3. Results 
 
    As shown in Table 1, individuals reporting elevated levels of compulsive hoarding behaviour and matched 
control subjects did not obtain significantly different scores on almost all neurocognitive tasks administered.  
Unexpectedly, on several neuropsychological tests (i.e., measures of non-verbal memory and working memory) 
individuals reporting elevated levels of hoarding behaviour achieved higher scores (including significantly 
greater scores on the RCFT delayed recall) relative to matched controls. 
     Compulsive hoarding subjects obtained higher scores on self-administered inventories of executive 
dyscontrol, disinhibition, depressive and OC symptoms, and SP characteristics relative to matched controls (see 
Table 1). Surprisingly, group differences on almost all MINI diagnostic modules did not approach significance 
(ps > .18); including obsessive-compulsive disorder (OCD).  A substantially greater number of compulsive 
hoarding subjects (7 of 23) (30.4 %), however, met MINI diagnostic criteria for generalized anxiety disorder 
(GAD) (p < .05) relative to controls (note that one control met criteria for GAD).  
 
Table 1.  Neurocognitive and Clinical Variables:  Mean (SD), Mann-Whitney U and p values 
 
Variable    CH *  Control   U p 
   
Age     37.5 (17.5)  37.5 (17.5)   - - 
Educational Level   10.2 (3.4)  10.2 (3.4)   - - 
 
Attention and Working Memory  
 
Mental Control (Total Score)  32.9 (12.3)  34.8 (13.2)   243.5 .64 
Digit Span Forward   6.4 (2.0)  6.1 (2.0)   245.5 .67 
Digit Span  Backwards   5.8 (2.4)  5.5 (2.1)   256.0 .85 
Letter-Number Sequencing  10.0 (4.7)  10.2 (4.8)   262.5 .96 
Spatial Span Forward   7.3 (1.5)  6.9 (2.1)   235.0 .67 
Spatial Span Backwards   6.1 (1.7)  5.8 (2.1)   241.0 .78 
 
Rey Complex Figure Test 
 
Copy Accuracy    31.4 (6.3)  29.2 (7.5)   181.5 .10 
Copy Organization     3.9 (1.7)    3.5 (1.9)   237.5 .54 
Immediate Recall   18.6 (6.8)  15.4 (7.1)   201.0 .16 
Delayed Recall    18.9 (6.4)  14.6 (6.6)   169.5 .037 
 
Frontal Lobe Personality Scale 
 
 Disinhibition   30.3 (7.8)  24.4 (5.7)   138.0 ,014 
 Executive Dysfunction  37.5 (8.6)  28.8 (8.3)   119.5 .004 
 Apathy    27.6 (5.9)  20.4 (5.4)     92.5 .000 
 
Current Symptoms Scale 
 
 Inattention    1.3 (1.7)  0.5 (1.0)   194.5 .087 
 Hyperactivity/Impulsiveness  1.7 (1.3)  1.0 (1.2)   189.0 .087 
 
Obsessive-Compulsive Inventory (total)** 104.9 (51.8) 37.9 (38.6)    78.0 .000 
 
Beck Depression Inventory  11.4 (3.8)  6.4 (4.4)   106.5 .001 
 
Schizotypal Personality Questionnaire-B 10.6 (4.3)  5.7 (3.8)   102.0 .000 
 
*Note.  CH = Compulsive Hoarding Group.;  
 **Note.  Total OCI excluding Hoarding Subscale scores 
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4. Conclusions 
 
     In this investigation, individuals reporting elevated levels of compulsive hoarding behaviour and matched 
control subjects matched did not obtain significantly different scores on almost all neurocognitive tasks 
administered.  On several neuropsychological tests (i.e., measures of non-verbal memory and working memory) 
individuals reporting elevated levels of hoarding behaviour achieved greater scores including significantly greater 
scores on delayed non-verbal recall relative to matched controls.  Interestingly, in prior work, individuals 
obtaining elevated scores on a measure of OCPD, but not primary OCD symptoms, demonstrated poorer RCFT 
performance (Aycicegi-Dinn, Dinn, & Caldwell-Harris, 2009).   
     Compulsive hoarding subjects obtained significantly greater scores on self-administered inventories of 
depressive and OC symptoms, schizotypal personality characteristics, disinhibition, apathy, and executive 
dysfunction relative to matched controls.  The latter finding is especially interesting, given that compulsive 
hoarding subjects in the current investigation did not demonstrate impaired performance on tests of attention and 
working memory. Hartl and colleagues (2004) reported that individuals presenting with compulsive hoarding 
 59) and demonstrated performance deficits on the RCFT 
(delayed recall) and the California Verbal Learning Test (both short- and long-delay recall) relative to matched 
controls.  Hartl and colleagues (2004) also observed that while compulsive hoarding subjects obtained 
significantly lower Rey copy organization scores, hoarders and matched controls did not obtain significantly 
different semantic clustering scores on the CVLT. 
    Although compulsive hoarding subjects obtained greater scores on the BDI and the SPQ-B relative to matched 
controls (p < .001) in our investigation, scores among hoarding subjects were not especially elevated.  Hartl et al. 
(2004) also reported that compulsive hoarding subjects obtained significantly higher scores on the BDI-II, Beck 
Anxiety Inventory (BAI), and the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) relative to matched 
controls. In our investigation, a significantly greater number of individuals reporting elevated levels of 
compulsive hoarding behaviour met criteria for generalized anxiety disorder in comparison to matched controls.  
Other investigators have found that hoarding among OCD patients was associated with generalized anxiety 
disorder and social phobia (Samuels et al., 2007).    
    In our study, group differences on a measure of ADHD symptoms did not reach significance. This was 
unexpected given that Hartl et al. (2005) found that hoarding subjects obtained higher scores on a measure of 
ADHD symptoms relative to controls.   
     One limitation of our investigation is that tasks considered to be sensitive indicators of orbitofrontal 
dysfunction were not administered.  A substantial number of studies have found that OCD is associated with 
impaired performance on such tasks.  The finding that not a single member of the compulsive hoarding group 
fulfilled diagnostic criteria for OCD (as determined by the MINI) is noteworthy and consistent with the claim 
that OCD and compulsive hoarding are discrete psychiatric disorders (note that there are a number of excellent 
discussions of hoarding and OCD as a separate conditions, and hoarding as a OCD symptom cluster).    
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